Background: It was easier to produce the black truffle Tuber melanosporum at the end of the nineteenth and early twentieth century than nowadays. The reasons for its abundance in this period were open landscapes with an abundant rural population. The 1 st World War dramatically influenced the decline of the production of truffles. It was in the early 1970s that truffle cultivation took off. Objective: To review the main methods which have been used historically in the cultivation of black truffle. Results and conclusion: The invention of the mycorrhized plant disseminated since 1973 and the numerous researches and experiments undertaken since then have made possible to maintain a truffle production which goes up considerably. Different models of truffle cultivation have been experimented from the invention of the mycorrhizal plants. Four main factors are involved in the truffle production: 1) a well mycorrhized plant, 2) a calcareous, aerated, draining soil with good biological activity, 3) a temperate climate, and 4) appropriate cultivation techniques. The truffle models are used to compare these technical aspects. The persistence of question marks in truffle cultivation justifies the continuity of the study of the characteristics of the truffle plantations in their cultural dynamics.
The destruction by the phylloxera (Dactylosphaera vitifoliae The decline began with the First World War, during 5 years; the truffle was left unattended for food crops (Olivier et al., 2012) .
The rural exodus, added to the bleeding that the Great War had operated in the peasant population, created demographic conditions unfavorable to the renewal of the truffle plantations. After the Second World War, radical changes in the function of agriculture, which became productionist with industrial crops, accentuated the phenomenon of decline in truffle yields. The modes of production changed and with them the social, economic and technical behaviors. The habit of planting truffle trees was lost, in particular because production could not be guaranteed annually because of unpredictable droughts. The repayment of the annuities of the bank loans was not very compatible with the irregular financial incomes of the truffle.
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The mechanization of agricultural work applied to the truffle with the introduction of tractors and towed toothed tools in the plantations. The consequences in terms of soil compaction or damage to the roots were poorly estimated while plantations were maintained as fruit orchards (Sourzat, 2010) . Pastoralism gradually disappeared in calcareous lawns and juniper moors;
undergrowth was invaded by brushwood as a result of abandoning traditional practices such as collecting leaf litter or making fagots to heat the bread oven. The pruning of oaks to feed the herd of sheep at the end of the summer fell into disuse. The landscapes changed gradually creating environments that were unfavorable to the formation of natural "truffières" (Figure 2 ) and modified the status of dominant fungus that the black truffle had known in the early twentieth century in these areas. This set of causes resulted in a loss of potency or virulence of the truffle, a phenomenon identified and studied today, in particular at the Cahors-Le Montat Truffle Research Centre (Sourzat et al., 2014) .
It is from the 1970s that the revival of truffle cultivation was born under the impulse of pioneers such as Sylvain Floirat, Jean Rebière and Jean-Baptiste Champagnac in the Southwest;
and Louis Fioc, Louis Signoret and René Gleyze in the Southeast.
The mycorrhizal plant, marketed since 1973, should have favored a new start of production (Olivier et al., 2012 improve the adaptation of truffle species to environmental conditions and to study the soils and climatic conditions of truffle production. The truffle environment has been deeply analyzed from the perspective of fungal contamination pressure in mycorrhized tree plantations (Sourzat, 2010) . Soils were studied by Callot (1999) and Jaillard (2013) . More recently, the systruf program led by Selosse et al. (2014) 
tHe tAnguy mODeL
The truffle cultivation in calcareous lawn or "Tanguy" model ( Figure 4 ) was defined after two rainy summers, 1992 and 1993 (Sourzat, 1995) , followed by two exceptional harvests in the Tarn 
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The roots of these oaks carry mycorrhizae formed by forest fungi, which can displace Tuber melanosporum mycorrhizae of the young trees planted. Controlling the contamination pressure consists in favoring "truffle bastions" with large plots whose edges will be protected from fungal contamination. The sanitary zone will be created either by making trenches along the edge of the old woods (passage of chisel), or by leaving at least 8 to 10 m between the first lines of mycorhized trees and the first old oaks (Sourzat, 2010) . in the large cereal and wine plains of France. In Australia, regular use of systemic herbicides in plantations has no negative impact on the results in terms of yield and organoleptic quality of truffles (Sourzat, 2012) .
grAss cOver creAtes bIODIversIty cOnDItIOns
This simple logical analysis shows that it becomes possible to develop a technical framework by considering a certain number of characteristics of the stages of the life of a truffle plantation.
In the context of the studies carried out, five stages are distinguished: timing of planting, maintenance before fruiting, cropping during harvesting, renovation or regeneration and grubbing-up. At the beginning of step 1, a diagnosis must be made of the soil's potential, the availability of water for irrigation, and the presence of woods around the plantations. These elements will determine soil improvements (mainly subsoiling, grinding and liming), choice of species, planting density, orientation of tree lines, and distance between outer lines and edge woodlands.
Step 2 is the most debated one and the most decisive. It is very variable from the point of view of soil maintenance if one considers the methods presented previously. Grass cover creates ground-level biodiversity conditions close to those of natural truffle "truffière" (Figure 8 ). On the other hand, it can penalize the growth of the host trees and limit, in some cases, the installation of the truffle mycorrhizal root system in the superficial horizon.
Step 3 re-creating the pioneer system favorable to Tuber melanospo rum .
Step 5 closes the production cycle with the removal of trees. While there is a wealth of knowledge for pre-planting diagnostics and specialist advice that can often be trusted, everything is not fully adjusted for a production with so many parameters involved. A small share of risk remains that can lead to the lack of success. As far as truffle ecosystem is concerned, there are shady areas which still have not been fully understood in order to understand why soils which were once capable of producing truffles in abundance have lost this ability despite the use of controlled mycorrhizal plants. The work carried out over the last few years emphasizes that failures are observed in the absence of virulence of Tuber melanosporum, which is generally accompanied by: 1) the production of Tuber brumale instead of Tuber melanosporum, 2) less resistance of the truffle to the drought, 3) a lack of sustainability of truffle production, and 4) a late induction of production or even an inertia in this way (Sourzat et al., 2014) . The persistence of pitfalls in truffle cultivation justifies pursuing the study of the characteristics of truffle plantations in their cultural dynamics or technical itinerary.
The mistake would be to think the discovery of "a good method" or "the right method" when one believes to know all characteristics of the plantation that produces exceptional results. Pitfalls or failures are mostly observed in areas where the forests around the truffle plantations are a source of inoculum of competing mycorrhizal species. When a truffle tree does not produce, the analysis of its root system most often reveals that it is no longer mycorrhized by the truffle species which was initially inoculated in a nursery.
cOncLusIOns AnD perspectIves
The research carried out for more than 40 years has not yet yielded all the hoped-for results to restore the truffle production 
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